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(57) ABSTRACT 
A system for displaying images is provided. The system 
includes a self-emission type display device including a Sub 
strate, a first Sub-pixel unit disposed on the Substrate, and a 
second Sub-pixel unit disposed on the Substrate and adjacent 
to the first sub-pixel unit. Each of the first and second sub 
pixel units comprises a light-emitting device, a power line 
electrically connected to the light-emitting device, and a stor 
age capacitor having an electrode electrically connected to 
the power line. The electrodes of the storage capacitors of the 
first and second Sub-pixel units are formed of a continuous 
conductive layer, such that the power lines of the first and 
second sub-pixel units are electrically connected to each 
other through the continuous conductive layer. 
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1. 

SELF-EMISSION TYPE DISPLAY AND 
METHOD FOR FABRICATING THE SAME 

This Application claims priority of Taiwan Patent Appli 
cation No. 098114200, filed on Apr. 29, 2009, the entirety of 
which is incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to flat panel display (FPD) technol 

ogy, and in particular to a self-emission type FPDs, in which 
a material layer used for fabrication of the active layers or the 
gate electrode layers in thin film transistors is employed as an 
electrical connection to the power lines that are used for the 
light-emitting devices. 

2. Description of the Related Art 
The demand for flat panel displays (FPDs), such as self 

emission type FDPs, has increased rapidly in recent years. 
Self-emission type FDPs. Such as active matrix organic light 
emitting device (AMOLED) displays, typically employ an 
organic light-emitting diode (OLED) as a light-emitting 
device in a pixel region for displaying images. In a Sub-pixel 
array of an AMOLED display, each sub-pixel unit typically 
includes a sub-pixel unit circuit constituted by a data line DL, 
a Scanline SL, a powerline PL, a Switching thin film transistor 
(TFT) SW, a driving TFT DR, a storage capacitor C, and a 
light-emitting diode D', as shown in FIG. 1. 

In AMOLED products, the power line width is designed as 
wide as possible in order to reduce the voltage drop when a 
large current passes therethrough. Moreover, in order to 
improve the voltage uniformity at the source terminal of each 
driving TFT, the power lines are usually designed and fabri 
cated to form a meshed structure. Such that the power lines 
corresponding to the Sub-pixels in each row of the pixel array 
can be electrically connected to each other. Since the power 
lines have a meshed structure and the data lines are fabricated 
by the same metal layer, portions of the meshed structure 
formed by power lines must extend across the data lines. 
Accordingly, in the circuit design, the intersections between 
the data lines and the portions of the meshed structure formed 
by power lines extended across the data lines must have 
additional interconnection bridges (which includes at least 
two via holes), and thus increases layout and fabrication 
complexity. Moreover, since each pixel size is limited by the 
area used for fabricating the meshed structure, further 
increasing display resolution (pixel per inch, ppi) is limited. 

Therefore, a need exists in the art for development of an 
improved power line structure for OLED displays, capable of 
improving Voltage uniformity while increasing display reso 
lution. 

BRIEF SUMMARY OF THE INVENTION 

A detailed description is given in the following embodi 
ments with reference to the accompanying drawings. Systems 
for displaying images are provided. An exemplary embodi 
ment of a system for displaying images comprises a self 
emission type display device comprising a Substrate, a first 
Sub-pixel unit disposed on the Substrate, and a second Sub 
pixel unit disposed on the Substrate and adjacent to the first 
sub-pixel unit. The first sub-pixel unit comprises a first light 
emitting device, a first powerline electrically connected to the 
first light-emitting device, and a first storage capacitor having 
a first electrode electrically connected to the first power line. 
The second Sub-pixel unit comprises a second light-emitting 
device, a second power line electrically connected to the 
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2 
second light-emitting device, and a second storage capacitor 
having a second electrode electrically connected to the sec 
ond power line. The first and second electrodes are formed of 
a first continuous conductive layer. Such that the first power 
line is electrically connected to the second powerline through 
the first continuous conductive layer. 

Another exemplary embodiment of a system for displaying 
images comprises a self-emission type display device com 
prising a Substrate, a first Sub-pixel unit disposed on the 
Substrate, and a second Sub-pixel unit disposed on the Sub 
strate and adjacent to the first sub-pixel unit. The first sub 
pixel unit comprises a first light-emitting device, a first power 
line electrically connected to the first light-emitting device, a 
first storage capacitor having a first metal electrode electri 
cally connected to the first power line, and a first driving 
transistor having a first source doping region electrically con 
nected to the first power line to drive the first light-emitting 
device. The second Sub-pixel unit comprises a second light 
emitting device, a second powerline electrically connected to 
the second light-emitting device, a second storage capacitor 
having a second metal electrode electrically connected to the 
second power line, and a second driving transistor having a 
second source doping region electrically connected to the 
second power line to drive the second light-emitting device. 
The first and second source doping regions are formed of a 
continuous conductive layer, such that the first power line is 
electrically connected to the second power line through the 
continuous conductive layer. 

BRIEF DESCRIPTION OF DRAWINGS 

The invention can be more fully understood by reading the 
Subsequent detailed description and examples with refer 
ences made to the accompanying drawings, wherein: 

FIG. 1 is a circuit diagram of a sub-pixel unit for a self 
emission type display device. 

FIG. 2 is a plan view of an embodiment of a system for 
displaying images including a self-emission type display 
device according to the invention; 

FIG. 3 is a cross section along the 3-3 line shown in FIG. 
2: 

FIG. 4 is a plan view of another embodiment of a system for 
displaying images including a self-emission type display 
device according to the invention; 

FIG. 5 is a cross section along the 5-5 line shown in FIG. 
4. 

FIG. 6 is a plan view of yet another embodiment of a 
system for displaying images including a self-emission type 
display device according to the invention; 

FIG. 7a is a cross section along the 7a-7a' line shown in 
FIG. 6; 

FIG. 7b is a cross section along the 7b-7b line shown in 
FIG. 6; and 

FIG. 8 schematically shows another embodiment of a sys 
tem for displaying images. 

DETAILED DESCRIPTION OF INVENTION 

The following description is of the best-contemplated 
mode of carrying out the invention. This description is pro 
vided for the purpose of illustrating the general principles of 
the invention and should not be taken in a limiting sense. The 
scope of the invention is best determined by reference to the 
appended claims. 

Systems for displaying images are provided. Referring to 
FIGS. 2 and 3, FIG. 2 is a plan view of an embodiment of a 
system for displaying images including a self-emission type 
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display device according to the invention and FIG.3 is a cross 
section along the 3-3 line shown in FIG. 2. The self-emission 
type display device 200 comprises a substrate 100 and a 
plurality of Sub-pixel units disposed thereon and arranged as 
an array. In order to simplify the diagram, only a first Sub 
pixel unit 200a and a second sub-pixel unit 200b adjacent 
thereto for displaying different primary colors are depicted. 
The Substrate 100 may comprise glass, quartz, or other trans 
parent materials. Typically, the Sub-pixel unit comprises a 
driving TFT to drive a light-emitting device, a switching TFT 
to switch the turn on/off states of the sub-pixel unit, a storage 
capacitor to store image data, a Scanline to control the Switch 
ing TFT, a data line to transmit image data, and a power line 
to apply a Voltage to the light-emitting device via the driving 
TFT. 

In the embodiment, each of the first and second sub-pixel 
units 200a and 200b comprises a power line 110, a data line 
112, a scan line 114, a storage capacitor 107, a driving TFT 
109, a light-emitting device 111, and a switching TFT (not 
shown). 
The light-emitting device 111, Such as an organic light 

emitting diode (OLED) is electrically connected to the drain 
D of the driving TFT 109 via a conductive plug P2, and 
electrically connected to the source S of the driving TFT 109 
via a conductive plug P3, so as to be electrically connected to 
the power line 110. 

The storage capacitor 107 comprises a lower electrode 102, 
an upper electrode 106, and a capacitor dielectric layer 104 
interposed therebetween. In the embodiment, the lower elec 
trode 102 may comprise a semiconductor material. Such as 
doped polysilicon. The upper electrode 106 may comprise 
metal, such as molybdenum (Mo) or an alloy thereof. The 
capacitor dielectric layer 104 may comprise silicon oxide, 
silicon nitride, or a combination thereof. The lower electrode 
102 is electrically connected to the drain of the switching TFT 
and the gate G of the driving TFT 109. Moreover, as shown in 
FIG.3, the upper electrode 106 is electrically connected to the 
power line 110 via a conductive plug P1 in an insulating layer 
108 on the upper electrode 106. The insulating layer 108 is 
used as a protective, planarization, or intervening layer or a 
combination thereof and may comprise silicon oxide, silicon 
nitride, or a combination thereof. 

In particular, in the embodiment, the upper electrodes 106 
of the storage capacitors 107 in the first and second sub-pixel 
units 200a and 200b are formed of a continuous conductive 
layer, such as a continuous metal layer. As a result, the power 
lines 110 in the first and second sub-pixel units 200a and 200b 
are electrically connected to each other through the continu 
ous conductive layer. Accordingly, in the Sub-pixel unit array, 
two or more than two power lines in the same row sub-pixel 
units can be electrically connected to each other through the 
continuous conductive layer. In another embodiment, a plu 
rality of sets of electrically connected power lines in the same 
row sub-pixel units can be formed through two or more than 
two continuous conductive layers. In one embodiment, at 
least a portion of the continuous conductive layer is Substan 
tially perpendicular to the extending direction of the power 
lines 110 in the first and second sub-pixel units 200a and 
2OOE. 
The data line 112 and the power line 110 on the insulating 

layer 108 can be formed by patterning the same conductive 
layer comprising aluminum (Al), molybdenum (Mo), tita 
nium (Ti), or a combination thereof. 

Referring to FIGS. 4 and 5. FIG. 4 is a plan view of another 
embodiment of a system for displaying images including a 
self-emission type display device according to the invention 
and FIG. 5 is a cross section along the 5-5' line shown in FIG. 
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4 
4. Elements in FIGS. 4 and 5 that are the same as those in 
FIGS. 2 and 3 are labeled with the same reference numbers as 
in FIGS. 2 and 3 and are not described again for brevity. In the 
embodiment, a third sub-pixel unit 200c is adjacent to the first 
sub-pixel unit 200a for displaying the same primary color. 
Moreover, as shown in FIG. 5, the upper electrode 106 is 
electrically connected to the drain of the switching TFT and 
the gate G of the driving TFT 109 and the lower electrode 102 
is electrically connected to the power line 110 through the 
conductive plug P3 in the insulating layer 108 on the lower 
electrode 102. In particular, the lower electrode 102 of the 
storage capacitors 107 in the first and second sub-pixel units 
200a and 200b are formed of a continuous conductive layer. 
In the embodiment, the lower electrode 102 of the storage 
capacitors 107 in the third sub-pixel unit 200c is also formed 
of the continuous conductive layer. The continuous conduc 
tive layer may comprise a semiconductor material. Such as 
doped polysilicon. Also, the power lines 110 in the first, 
second, and third sub-pixel units 200a, 200b, and 200c are 
electrically connected to each other through the continuous 
conductive layer employed to form the lower electrodes 102. 

In the Sub-pixel unit array, the power lines in the same row 
and/or the same column Sub-pixel units can be electrically 
connected to each other through the continuous conductive 
layer. In another embodiment, a plurality of sets of electri 
cally connected power lines in the same row and/or the same 
column Sub-pixel units can be formed through two or more 
than two continuous conductive layers. In one embodiment, 
at least a portion of the continuous conductive layer is Sub 
stantially perpendicular to the extending direction of the 
power lines 110 in the first, second, and third sub-pixel units 
200a, 200b, and 200c. 

In some embodiments, in the Sub-pixel unit array, Some of 
power lines 110 can be electrically connected to each other 
through the continuous conductive layer employed to form 
the upper electrode 106 (as shown in FIGS. 2 and 3) and some 
of them can be electrically connected to each other through 
the continuous conductive layer employed to form the lower 
electrode 102 (as shown in FIGS. 4 and 5). 

Referring to FIGS. 6,7a, and 7b, FIG. 6 is a plan view of yet 
another embodiment of a system for displaying images 
including a self-emission type display device according to the 
invention, FIG. 7a is a cross section along the 7a-7a' line 
shown in FIG. 6, and FIG. 7b is a cross section along the 
7b-7b' line shown in FIG. 6. Elements in FIGS. 6,7a, and 7b 
that are the same as those in FIGS. 2 and 3 are labeled with the 
same reference numbers as in FIGS. 2 and 3 and are not 
described again for brevity. In the embodiment, the lower 
electrode 102 of the storage capacitor 107 comprises a semi 
conductor material. Such as doped polysilicon, and the upper 
electrode 106 of the storage capacitor 107 comprises metal, 
such as Mo or Mo alloy. The upper electrode 106 is electri 
cally connected to the power line 110 through the conductive 
plug P1 in the insulting layer 108 on the upper electrode 106. 
Moreover, the driving TFT 109 has a source doping region 
115 electrically connected to the power line 110 through the 
conductive plug P3 in the insulting layer 108 on the source 
doping region 115. 

In particular, the Source doping regions 115 of the driving 
TFTs 109 in the first and second sub-pixel units 200a and 
200b are formed of a continuous conductive layer, such as 
doped polysilicon. As a result, the power lines 110 in the first 
and second sub-pixel units 200a and 200b are electrically 
connected to each other through the continuous conductive 
layer employed to form the Source doping regions 115, as 
shown in FIGS. 6 and 7b. Moreover, the upper electrodes 106 
(i.e. the metal electrodes) of the storage capacitors 107 in the 
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first and second sub-pixel units 200a and 200b are formed of 
a continuous metal layer, as shown in FIGS. 6 and 7a. As a 
result, the power lines 110 in the first and second sub-pixel 
units 200a and 200b are also electrically connected to each 
other through the continuous metal layer. In some embodi 
ments, the power lines 110 in the first and second sub-pixel 
units 200a and 200b are electrically connected to each other 
merely through the continuous conductive layer employed to 
form the source doping regions 115. The upper electrodes 106 
of the storage capacitors 107 in the first and second sub-pixel 
units 200a and 200bare isolated from each other, such that the 
power lines 110 in the first and second sub-pixel units 200a 
and 200b are not electrically connected to each other through 
the upper electrodes 106. In one embodiment, at least a por 
tion of the continuous conductive layer and at least a portion 
of the continuous metal layer are substantially perpendicular 
to the extending direction of the power lines 110 in the first 
and second sub-pixel units 200a and 200b. 

According to the embodiments, since two or more than two 
power lines in the same row, the same column, or different 
rows and columns sub-pixel units in the Sub-pixel array are 
electrically connected to each other, the Voltage uniformity at 
the source terminal of each driving TFT can be improved. 
Moreover, since the power lines in the sub-pixel units are 
electrically connected to each other through the continuous 
metal or semiconductor layer under the power and data lines, 
the circuit layout and the fabrication can be simplified without 
limiting each pixel size. Thus, the display resolution can be 
increased. 

FIG. 8 schematically shows another embodiment of a sys 
tem for displaying images which, in this case, is implemented 
as a flat panel display (FPD) device 300 or an electronic 
device 500 such as a laptop computer, a mobile phone, a 
digital camera, a personal digital assistant (PDA), a desktop 
computer, a television, a car display or a portable DVD player. 
The described self-emission type display device 200 can be 
incorporated into the flat panel display device 300 that can be 
an OLED display. In FIG. 8, the flat panel display device 300 
comprises a self-emission type display device, as the self 
emission type display device 200 shown in FIGS. 2 to 7. In 
Some embodiments, the self-emission type display device 
200 can be incorporated into the electronic device 500. As 
shown in FIG.8, the electronic device500 comprises the FPD 
device 300 and an input unit 400. Moreover, the input unit 400 
is coupled to the FPD device 300 and operative to provide 
input signals (e.g. image signals) to the FPD device 300 to 
generate images. 

While the invention has been described by way of example 
and in terms of preferred embodiment, it is to be understood 
that the invention is not limited thereto. To the contrary, it is 
intended to cover various modifications and similar arrange 
ments (as would be apparent to those skilled in the art). 
Therefore, the scope of the appended claims should be 
accorded the broadest interpretation so as to encompass all 
Such modifications and similar arrangements. 
What is claimed is: 
1. A system for displaying images, comprising: 
a self-emission type display device, comprising: 
a Substrate; 
a first Sub-pixel unit disposed on the Substrate, comprising: 
a first light-emitting device; 
a first power line electrically connected to the first light 

emitting device; and 
a first storage capacitor having a first electrode electrically 

connected to the first power line; and 
a second Sub-pixel unit disposed on the Substrate and adja 

cent to the first Sub-pixel unit, comprising: 
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6 
a second light-emitting device; 
a second power line electrically connected to the second 

light-emitting device; and 
a second storage capacitor having a second electrode elec 

trically connected to the second power line, 
wherein the first and second electrodes are directly con 

nected to form a first continuous conductive layer, Such 
that the first power line and the second power line are 
connected to the first continuous conductive layer. 

2. The system of claim 1, wherein the self-emission type 
display device further comprises: 

a third Sub-pixel unit disposed on the Substrate and adjacent 
to the first Sub-pixel unit, comprising: 

a third light-emitting device; 
a third power line electrically connected to the third light 

emitting device; and 
a third storage capacitor having a third electrode electri 

cally connected to the third power line, 
wherein the third electrode is formed of the first continuous 

conductive layer, Such that the first, second, and third 
power lines are electrically connected to each other 
through the first continuous conductive layer. 

3. The system of claim 1, wherein the first continuous 
conductive layer comprises metal. 

4. The system of claim 1, wherein the first continuous 
conductive layer comprises a semiconductor material. 

5. The system of claim 1, wherein at least a portion of the 
first continuous conductive layer is Substantially perpendicu 
lar to the extending direction of the first and second power 
lines. 

6. The system as claimed in claim 1, further comprising: 
a flat panel display device comprising the self-emission 

type display device; and 
an input unit coupled to the flat panel display device and 

operative to provide input singles to the flat panel dis 
play device. Such that the flat panel display device dis 
plays images. 

7. The system of claim 6, wherein the flat panel display 
device is an organic light-emitting diode display. 

8. The system of claim 6, wherein the system comprises an 
electronic device comprising the flat panel display device. 

9. The system of claim 8, wherein the electronic device is 
a laptop computer, a mobile phone, a digital camera, a per 
Sonal digital assistant, a desktop computer, a television, a car 
display or a portable DVD player. 

10. A system for displaying images, comprising: 
a self-emission type display device, comprising: 
a Substrate; 
a first Sub-pixel unit disposed on the Substrate, comprising: 
a first light-emitting device; 
a first power line electrically connected to the first light 

emitting device; and 
a first storage capacitor having a first metal electrode elec 

trically connected to the first power line; and 
a first driving transistor having a first Source doping region 

electrically connected to the first power line to drive the 
first light-emitting device; and 

a second Sub-pixel unit disposed on the Substrate and adja 
cent to the first Sub-pixel unit, comprising: 

a second light-emitting device; 
a second power line electrically connected to the second 

light-emitting device; 
a second storage capacitor having a second metal electrode 

electrically connected to the second power line; and 
a second driving transistor having a second source doping 

region electrically connected to the second powerline to 
drive the second light-emitting device, 
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wherein the first and second source doping regions are 
formed of a continuous conductive layer directly con 
nected to one another, such that the first power line is 
electrically connected to the second power line through 
the continuous conductive layer. 5 

11. The system of claim 10, wherein the continuous con 
ductive layer comprises doped polysilicon. 

12. The system of claim 10, wherein at least a portion of the 
continuous conductive layer is substantially perpendicular to 
the extending direction of the first and second power lines. 10 

13. The system of claim 10, wherein the first and second 
metal electrodes are formed of a continuous metal layer, Such 
that the first power line is electrically connected to the second 
power line through the continuous metal layer. 

14. The system as claimed in claim 10, further comprising: 15 
a flat panel display device comprising the self-emission 

type display device; and 
an input unit coupled to the flat panel display device and 

operative to provide input singles to the flat panel dis 
play device, such that the flat panel display device dis- 20 
plays images. 

15. The system of claim 14, wherein the flat panel display 
device is an organic light-emitting diode display. 

16. The system of claim 14, wherein the system comprises 
an electronic device comprising the flat panel display device. 25 

17. The system of claim 16, wherein the electronic device 
is a laptop computer, a mobile phone, a digital camera, a 
personal digital assistant, a desktop computer, a television, a 
car display or a portable DVD player. 

k k k k k 30 


